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Here's help
in bridging
this gap

To help bridge the gap between college and industry, Westinghouse many years ago established
its Graduate Student Training Course. This plan
has provided practical training for more than 14,000
college graduates in its more than 50 years of
operation.
Through basic training in industrial methods
and organization, plus practical work assignments
to prepare the way for future specialization, the
course equips graduates to find their most effective
place in the Westinghouse organization.
A new booklet, Finding Your Place in Industry,
describes this course in detail. It also contains
many helpful suggestions on choosing the right
job and the right company—regardless of what
career you plan to follow.
Get your copy of this helpful book at once.
G-10005
It's free!

Westinghouse
PLANTS IN 25 CITIES .

OFFICES EVERYWHERE

To obtain copy of Finding Your Place in Industry, consult
Placement Officer of your university, or mail this coupon to:
The District Educational Coordinator
Westinghouse Electric Corporation
20 N. Wacker Drive, P.O. Box B,Zone 90
Chicago 6, Illinois
Name
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Course
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nitriding engine blocks

Process:

accurate temperature control
uniform heat distribution

Requirements:
8' x 16' Hearth Nitriding Furnace.
Photo by: Commercial Steel Treating
Corporation, Detroit, Michigan.

no rejects
low maintenance costs
clean manufacturing plant

Result:

GAS

Fuel:

Capacity and
product specifications for
the GAS-fired furnace include:
• Temperature
• Allowable Variation

975 degrees F.
+5 degrees F.

• Process Time

96 hours

• Case Depth

0 025 inches

• Atmosphere Supply
• Production Rate

Commercial Steel Treating Corporation demands accurate temperature control and uniform heat throughout the chamber of
its heavy-duty nitriding furnace. GAS fulfills these requirements; five years of successful operation supply the proof.
GAS, dependable fuel for industrial processing operations,
meets the most exacting control and heating requirements.
Low maintenance costs and cleanliness characterize GASfired installations.

Ammonia
200 Tons per Month

Vast new fields for physical and chemical research have.
been opened by demands in the metal working industry
for more extensive use of controlled atmospheres for
changing internal and surface characteristics of metals.
GAS has become firmly established as the ideal fuel
for controlled atmosphere processing.

Visit the A.G.A. Combined Exhibit of
INDUSTRIAL GAS EQUIPMENT
17TH NATIONAL POWER SHOW
Grand Central Palace • New York City

MORE AND MORE...

December 2-7

AMERICAN GAS ASSOCIATION
420 LEXINGTON AVENUE, NEW YORK 17, N.Y.

FOR ALL
INDUSTRIAL HEATING

Is Civilizatian at a Crossroad?
the United Nations Charter was signed peoples of the world were hopeful and
WHEN
determined that the war being fought would be the end of wars and the dawn of
enlightened civilization. The idea of "one world" was apparently catching hold. One of
the few good effects of the war, seemingly, was the way it drew the nations together into
an organization to work for permanent peace. The regression which has taken place since
the signing of the Charter is sickening and almost unbelievable. Probably there has never
been another time when so many people hated or feared one another.
What is the reason for the turn from hope to bitter wrangling and near-despair? Several causes might be given: One might point to the Hindu-Moslem warfare as basically a
religious difference; to the Arab-Jew troubles as difference of race or religion; to the
civil war in China and the bitterness between the United States and Russia as differences
of social ideologies or systems; to the fighting in Java as a struggle of a people for freedom. One might say vaguely that there is left-over hate and unrest as a result of two
world wars within a space of thirty years. Some truth may exist in these explanations.
However, probably there is a common ground where these separate causes link together
as part of a larger, more meaningful pattern.
Perhaps the pattern is to be found in historian Arnold J. Toynbee's new book, A Study
of History. Professor Toynbee, who has studied history by following the rise and fall of
civilizations, says that there are now in existence five civilizations—Russia and the
Orthodox Christian sections of Southeastern Europe; Islamic Civilization; Hindu Civilization; Far Eastern Civilization (China and Japan); and Western Civilization (Amercan, Britain, and Western Europe). The first four show signs that they will soon take
their places with the dead cultures of the past, and the fifth, Western Civilization, is in
serious trouble.
Professor Toynbee offers the idea that a civilization is born through the successful
response of a people to a challenge. Civilizations have arisen when groups of peoples
conquered wilderness, jungles, the seas, the elements, and other challenges. For instance, the Nile region was once a place of dense jungle and swamp. The Egyptian people
met the challenge successfully by draining swamps, clearing the land, and cultivating
fields, and thereby built a great nation.
When a civilization is progressing the people are led by a "creative minority," but
after successfully meeting several challenges the "creative minority" tends to become
complacent, and no longer flexible enough to meet new challenges. At this point the
troubles begin which may lead to decay and finally extinction.
Toynbee believes that the fate of a civilization lies entirely in the minds of the people.
If there are capable leaders with imagination, flexibility, and courage, the culture can
thrive vigorously. When the leaders are unimaginative and inflexible, when they try to
solve new problems with old methods simply because those methods worked in other
situations, when they try to keep their positions of leadership through more control over
the people, then the civilization is on the downgrade.
The challenges of today are not those of conquering wilderness or jungles, but are
social, economic, and political in nature. The possibility that today's citizens may yet
grasp the meaning of their time before it is too late is the ray of hope which Toynbee
gives to a distraught world. The challenges are too imperative to be denied—or to be
tackled by small men; they call for greatness and the highest courage. Toynbee's ray
of hope may seem a slender light in the darkness, but it points the way to survival.
O. S.
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Spot Welding of Carbon Steels
By Mark Orelup, jr., e.e.
This article is divided into two severe markings of the welder sur- becomes necessary as the weld time
becomes shorter.
portions so that the reader may more face and electrode wear.
The term pressure as used in spot
There are three variables which
easily grasp the spot welding process
welding
refers to the static pressure
if
correlated
successfully
and the problems surrounding it. must be
The first portion is descriptive and sound welds are to be produced. The applied to the work while the weld is
briefly covers the theory and rela- variables are time, current and pres- being made, and is usually measured
in pounds. The unit pressure can be
tionship between the variables en- sure.
The welding current is produced found by dividing by the electrode
countered in spot welding. The second portion discusses experimentally and controlled by the circuit ele- tip area. The contact area controls
derived data so that the reader may ments shown in figure one. These the size of the spot and should be of
see in a quantitive manner the rela- circuits give complete control over such a size so as to produce a sound
both the magnitude and time of cur- weld without marking the surface
tionship between these variables.
rent flow. The magnitude of the cur- severely. Too small a contact area will
Spot welding is a form of resist- rent may be controlled by the use produce a small, and therefore weak
ance welding that has found wide of taps on the primary winding of weld even though it is sound. High
acceptance in both large and small the welding transformer or by phase unit pressure resulting from a small
industry. Its high productoin rate control of the welding current. A small contact may cause serious surand low demand for skilled labor combination of these methods may face marking. Too large a contact
area may result in a burned surface
make it desirable when a rapidly also be used.
and
welds that are not sound because
divided
The
devices
are
timing
made, low cast fastening is required.
As in all forms of resistance weld- into two classes: synchronous, and low unit pressure has permitted
ing the heat required for fusion is nonsynchronous. The nonsynchron- voids or blowholes to form. Figure
generated by the resistance offered ous types are mechanical in nature number two is a photomicrograph of
to the flow of electric current. The and may take the form of a simple such a weld.
major portion of this heat is generat- foot-controlled contact, which makes
POWER
ed at the points of contact between the timing completely dependent
the work and the electrodes, and be- upon the skill and judgment of the
ELECT/if:tors
tween the pieces being welded. The operator, or cam operated contacts, or
1
heat produced at the electrode con- limit switches. if more precise timing
11
1
tacts is rapidly carried off by the is necessary. The synchronous types
water-cooled electrodes, thus only are electronic and are usually adTIMER
the point of contact between the justable in one cycle steps, that is, in
pieces being welded generates and steps of 1/n seconds where n is the
SPOT WELDER
retains enough heat to produce frequency of the power supply. The
174. 1
fusion. Heat is generated according choice between the two types of control will depend upon the precision
to the equation.
Below: Spot welding equipment used to obrequired in timing. Precise timing tain data for this paper.
H=12 R T K
Where:
H=heat produced in watt seconds
or joules
I—weld current in amperes
R=resistance of the work between
the electrodes measured at
welding pressure in ohms
T—time of current flow in Seconds
Ka constant, less than unity,
which corrects for heat losses
due to conduction into the
work and water-cooled electrodes, and radiation into the
air.
This familiar formula has been experimentally verified. From it we can
see that doubling the current would
allow a time reduction of 75%. This
relationship, of course, has a practical limitation. If the weld time is
made too short the current values
become very large (15,000 amperes
or more) and this may produce both
Page 6
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Spot welding, like any other welding method is a fusion process, but
it is metallurgically more simple because no filler is added in making a
spot weld. The parent metal is fused
at the point of contact and allowed
to solidify under pressure. If the
cooling rate and the carbon content
of the metal are low no difficulties
will be experienced, but the watercooled electrodes and the work, if it
is massive, may have a quenching
effect on the weld and produce a
structure that is hard and brittle.
This is especially true if the carbon
content of the steel rises above 0.40%.
This detrimental hardness may be
lessened by the application of the
proper heat treatment which can be
performed in the welder by passing
a current of the proper magnitude
through the weld. An annealing operation of this type will increase the

Fig. 2. Blowhole in a spot weld. 45x.

40

shear strength of a weld from 10 to
300%.
Spot welders are rated aLcording
to the load carrying capacity of their
transformers, that is, the welder will
carry the nameplate load at a 50%
duty cycle and not exceed the temperature rise on the nameplate. The
duty cycle is merely the ratio of the
time "on" to the time "off" expressed
as a percentage. Since the nameplate
rating is a measure of the thermal
capacity of a welder and not what it
can weld this rating cannot be used
as a basis from which to compare
welders for application to a specific
job. This comparison is best made on
a basis of minimum power demand
when the welder is producing a required current of so many amperes.
It is quite possible that for a given
required current output the power
demand of two welders having the
same kva rating will vary because
of the losses in the welders themselves.
The experiments described in the
second portion of this article were
performed by the author during the
last term. The spot welder in the
e.e. laboratory was used to obtain
the data presented here. The experiments were performed by varying
one variable at a time and noting
the effect of the change upon the
shear strength of the weld. All shear
strength data is based upon a twospot weld, that is, the test specimen
was welded in two places.
The welding surfaces of the specimens were cleaned with a wire buffing wheel to remove all oxide film,
grease, and dirt. The surfaces in contact with the electrodes were buffed
to remove all grease and dirt, but a
greater portion of the oxide film was
not removed.
Copper electrodes with a contact

(Continued on page 22)
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tip diameter of 1/4 inch were used
for all welds, but since the Resistance
Welder Manufacturers Association
recommends an increase of only 1/16
inch in the diameter of the electrode
when changing from 0.020 to 0.066
inch stock the effect of a constant
electrode diameter is considered to
be negligible. The faces of the electrodes were kept clean, round, and
square with the work by dressing
them with a file.
All of the shear and tensile tests
were made on a Reihle "Universal"
type tensile tester which is mounted
in the civil laboratory. Great care
was used to insure the proper alignment of the specimen so that the
force applied would be as near a pure
shear force as possible. If the specimen failed in such a manner as to
indicate that a bending moment
might have been set up the strength
of that specimen was not used in
plotting the graphs shown in figures
three and four.
The amount of weld current used
is a critical factor in the production
of high quality welds. The current
control on the welder is calibrated in
percent of heat so that the actual
amount of current flowing was not
known. This was one of the major
limitations encountered in these experments. The zero percent heat
could be taken as zero current flow,
but the 100% heat increment could
not be taken as the nameplate maximum secondary current because the
welder had not been adjusted to give
maximum current under the test
conditions. The percent heat values
were used in plotting the graphs because they do not indicate proportional amounts of current. The peak
in figure three should correspond to
a current of about 9500 amperes.

URE IN IPCU
EAR STRENGTH.VS
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Modern Processing For Milk
By Paul M. Miller, jr., ch.e.
The milk of cows, goats, mares and
other animals has been employed as
food for many centuries. In the Old
Testment of the Bible, the use of
milk is mentioned in more than forty
instances. In the Book of Genesis, in
the 18th Chapter, it is recorded that
Abraham, while being visited by
three Angels, "took butter and milk
and the calf, which he had dressed,
and set it before them; and he stood
by them under the tree and they did
eat."
•
Peradventure after the ancient
peoples became familiar with the
food value of milk, they made attempts to keep it from spoiling. It
may have been that soured and fermented milks offered some success,
and perhaps attempts were made to
produce milk pastes and powders.
Undoubtedly it was efforts to keep
the food substance of milk for a
longer time than fresh milk would
keep that led to the early processing of butter and cheese. The
early Hebrew, Greek, and Roman
writers made mention of butter and
cheese; as early as 2000 B. C., butter
was used by the Hindus.
Butter and cheese, while foods of
tremendous importance, contain only
part of the food substance of milk.
In cheese, the casein, fat and much
of the mineral part are conserved
but the lactose (milk sugar), most
of the albumin and some of the minerals are lost. In butter, virtually the

only part that is retained is the fat.
Throughout the ages the real need
has been for milk with good keeping
quality and none of its food constituents lacking or impaired.
It is interesting to turn back the
pages of history to the time when
France, under Napoleon, was fighting
the other nations of Europe. Food fol.
the French armies presented such
a great problem that the French
Government, as a military measure,
offered a prize of 12,000 francs—a
tremendous sum of money in those
days—to anyone who could find a
satisfactory method of preserving
food. Among those who set out to
win the prize was a man by the name
of Nicholas Appert. In 1810, after
fifteen years of experimenting, he
announced that he could preserve
food by first heating it and then sealing it in an air-tight container. Thus,
the art of canning had its beginning.
For this significant bit of research,
Appert was given the prize of 12,000
francs. Appert worked with fruits
and vegetables; he even made an attempt to preserve milk by evaporating it to one-third its original bulk
and sterilizing it in bottles.
Strange as it may seem, Nicholas
Appert had no idea why it was that
food heated and sealed in air-tight
containers would not spoil. The
French Government assigned the
famous scientist, Gay-Lussac, to the
task of finding the solution to the

Here milk starts on the assembly line.
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perplexing problem. Gay-Lussac concluded that canned food remained
wholesome because the air was kept
from it. This was a remarkable conclusion to have been reached in those
days, but he was only partly correct.
One of the greatest of human benefactors, Louis Pasteur, demonstrated
to the world the existence of microscopic organisms and their effects.
Now it is universally known that
foods spoil because of the presence
of these microscopic organisms—
bacteria, yeasts and molds. Furthermore, it is known that if food is heated sufficiently to destroy them, then
kept away from the air which carries
germ-laden particles, the food will
remain good indefinitely. This is accomplished by sealing the can airtight just as the homemaker seals her
jars in preserving fruits and vegetables. This is done not only to keep
out air, but also for the purpose of
excluding airborne particles of dust
and moisture which usually carry
microorganisms active in causing
food spoilage.
The milk is collected from the
numerous farms in 10-gallon containers. These collections are made
daily with the aid of insulated steel
trucks. At the processing plant the
milk is inspected and dumped into a
weigh-can suspended from a scale.
The empty can is sent through a canwashing machine where it is rinsed,
washed and sterilized, and then re-

Pasteurizing equipment raises temperature of milk to
142° F.
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turned to the truck which takes the
cans back to the farms. The milk is
classified as Grade A or Grade B
before it is dumped into the weighcans. The milk from the weigh-can
goes through a quick-opening valve
into a•dump vat and then is pumped
over an ammonia cooler to a storage
tank. A sample of each storage-tankful is tested for its butterfat content
at the laboratory. The milk must be
standardized to the level of 3.8% butterfat content. Should the level be
higher, raw milk of lower concentration would be introduced until the
standard had been attained; should
the concentration be lower, cream
would be added until the standard
had been reached.
Perhaps at this point it would be
interesting to learn the distinction
between Grade A and Grade B milk.
At least once every six months the
Health Inspector makes an inspection of all the milk producing farms
in this area. A detailed report is published announcing the classification
of the farms. Grade A milk is raw
milk to be pasteurized, the average
bacterial plate count of which does
not exceed 200,000 per milliliter if
clumps are counted, or 800,000 per
milliliter if individual organisms are
counted, or the average reduction
time of which is not less than six
hours, and which is produced on
dairy farms conforming with all of
the following items of sanitation. The
cows must be tested for tuberculosis
and other diseases. The dairy barns
must not be overcrowded; proper
ventilation functioning; whitewashed
floors and ceilings; the feedrooms
must be properly partitioned; the
cow yards must be suitably graded,
drained and kept clean; the manure

Milk enters cooler from pasteurizer above
100° F., leaves at 38° F.
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disposal shall be such that breeding
of flies is kept to a minimum; the
milk houses shall be of proper construction to suitably protect the milk;
the water supply must be sanitary;
etc., etc. These are some of the main
considerations of the classification of
Grade A milk. Automatic milking
machinery is not essential for a farm
to be classified a Grade A producer.
Grade B milk is raw milk which
is produced on farms other than
those classified as Grade A. Grade
B farms are not required to have
concrete floors in the dairy barns,
cooling milk sheds, the stock does
not have to be separated, etc.
From the storage tank the milk is
pumped to the pasteurizing units
which are large, horizontal, rectangular-shaped, stainless steel vats.
Each vat has a capacity of about 1500
gallons. The vats are heated by
steam coils to a constqnt temperature
of not lower than 142°F for not less
than 30 minutes. The milk is under
constant agitation to insure uniform
pasteurization. This process is termed
the holding method. After thirty
minutes, the milk is pumped over a
ve-rtical c000ler during which time
the temperature drops to 40°F.
The milk flows into the homogenize unit where, under a pressure of
more than 1500 pounds per square
inch, it is forced through extremely
small orifices. This action is analogous to the common spray atomizer.
The friction between the fat globules
passing through the aperture, and
the sudden expansion on release of
pressure, force the fat globules to
break up into smaller units of uniform size of 1 to 2 microns. Incidentally, 25,000 microns are equal to one
inch. The cream in homogenized milk
does not rise to form a cream line, it
stays evenly distributed throughout
the milk.
Some of the advantages of homogenized milk are: (1) the curds are
fine, uniform and soft—reduced to
less than 1/3 the tension of normal
cow's milk, (2) curds are porous and
permeable—easy for admission of
the digestants, (3) improved flavor,
(4) the calcium-phosphorous ratio
remains unchanged, and (5) it forms
an ideal vehicle for vitamin D, the
sunshine vitamin.
Before the milk can be bottled, the
bottles must be washed and sterilized. Sterilization means the destruction of all germs or bacteria present
on or in a substance. Bacteria are
everywhere—air, water and soil—
unless sterilized by heat or otherwise. The unclean containers are
placed open end upward on a conveyor rack which travels vertically.
At the top, the rack rotates until the

bottles are inverted before commencing to travel horizontally. The
bottles pass through a swishing coldwater spray. In the next chamber, a
strong alkali spray scours the bottles
—rotating brushes moving vertically
scrub the interior surfaces, while another set cleanses the exteriors—a
cold water rinse—a weak alkali
spray—and finally pressurized steam
is forced into the bottles to rid them
of alkali traces and to sterilize them.
After thirty minutes in this mechanized marvel, the bottles are sparkling
clean, sterilized and ready for the
filling operations.
In the bottling and capping operations, the machinery is automatic and

Process ccntrol is important.

production rate is controlled by electronic devices. The average rate is
about 110 quarts per minute. The
bottles are placed into the milk
crates manually. The cases move, by
conveyor, into the refrigerated storage room where they are stored until
morning at which time they will be
loaded aboard trucks for distribution.
Cheese is made by souring whole
or skim milk by adding a starter culture and then usually adding rennet
to help coagulation. Coagulation
takes place in a long, relatively narrow and shallow cheese vat which
holds about 600 gallons of milk. The
coagulated milk is cut or broken up
to aid in removing the whey. Whey
is drawn off and the curd usually
put in forms which are pressed overnight to remove more of the whey
and to give a solid mass of curd.
Some of the cheese curd is washed
before it is removed from the cheese
vat. These washes are utilized together with the whey either directly
for animal feed or they can be concentrated by evaporation and then
dried. Both corcentrated and dried
whey is used for human consumption as well as for animal feed. Whey
contains about 5% milk sugar which
(Continued on page 26)
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Supply and Demand For Engineers
By Dean E. B. Norris
Editor's Note: This is a reprint of
an article by Dean E. B. Norris that
appeared in the October issue of The
Virginia Tech Engineer. Last year
Dean Norris was Vice-President of
the American Society for Engineering
Education. He holds the office of Dean
of Engineering at Virginia Polytechnic Institute.
In 1946 a committee of the American Society for Engineering Education, under the chairmanship of
President Karl Compton of M.I.T.,
published an exhaustive study on
this important problem, which report
indicated a continuing shortage of
engineering graduates until 1950,
when, if enrollment trends continued, there would be a surplus of
engineering graduates.
Dr. Compton's report was based
upon estimates of enrollment made
in the spring of 1946. Actual enrollment figures in September considerably exceeded those used in the estimates. His employment estimates
were based upon reports from only
125 key industries. The Society,
therefore, decided that a later survey would be desirable based on
actual engineering school registrations for 1946-7 and with a much
larger cross-section of industry as a
basis for the estimates of demand for
young engineers. For this 1947 survey Mr. M. M. Boring, of the General
Electric Company, was selected as
chairman. The committee is still at
work, but a preliminary report was
issued in June of 1947 which is at
least indicative of the trends and is
used as the basis of this discussion.
As a basis for the supply, we take
the enrollment figure for all engineering colleges for 1946-7:
Class of
1947
1948
1949
1950
1951

No.in School
23,400
33,800
57,000
92,600

No. Expected
to be Graduated
23,000
31,000
36,000
58,000
54,000

On the demand side, the committee secured the names of approximately 4000 employers who had
made overtures to the 1947 seniors.
Questionnaires were sent to all.
When the preliminary report was
issued in June replies had been received from 605. The replies were
extrapolated to cover all fields of
employment in an effort to estimate
the demand. The 605 were assumed
to represent one-fourth of the employment demand. The industrial demand is thus estimated to be:-

their known expansion program show
a strange diminishing in their replacements of teachers for the period
of years included in the estimates.
Another item in the tabulation
which seems to be ignored is the
carry-over effect from one year to
the next. The estimates show that
employers failed to get by 13,200 the
engineers they wanted in 1947. That
fact should increase the number they
will try to recruit in 1948 by close
to that shortage. If we carry these
shortages forward until they are satisfied, then there will be no surplus
NEEDS OF INDUSTRY
until 1950, when the surplus will be
New
Year Graduates Experienced Total
12,260 instead of the estimated 26,770.
1947
23,000
9,000
33,200
Now to return to the committee re1948
22,100
30,700
8,600
port,
- so far we have considered
1949
20,700
7,500
28,200
engineering as a single profession.
1950
20,200
6,700
26,900
The committee has studied the sup1951
19,800
6,300
26,100
1952
19,500
6,300
25,800
ply and demand for men from the
The committee assumes that the different curricula in engineering.
colleges will be called upon to supply The picture at this moment is sumat some point the men to replace the marized by the committee as follows:
Aeronautical-A small group. We
experienced engineers in the above
tabulation. Hence, the total is as- are over-producing now and it gets
sumed to be industry's call upon the worse at 400 per year.
Chemical-Still in heavy demand.
engineering colleges. In addition,
there are the needs of the Federal, No over-production until 1950.
State, County and Municipal governCivil-Shows over-production but
ments, and there are the needs of the based on insufficient figures (Due to
colleges themselves for engineering admitted guesses on governmental
teachers. The committee gives the employment). Some slight surplus
balance of supply vs. demand in the expected by 1950.
following table:Electrical-Apt to be even by 1948.
DEMAND VS. SUPPLY
Year
1947
1948
1949
1950
1951
1952

Industry
33,200
30,800
28,200
26,900
26,100
25,800

Gov't
3,000
3,000
3,000
3,000
3,000
3,000

College
1,745
1,565
1,130
1,160
1,100

At this point let me interrupt my
presentation of the report to inject
some personal comments. Apparently
the farther one is asked to project
The last figure for 1951 is based his thinking into the future the more
upon reports by the colleges of the conservative he becomes. Admittedly
number of freshmen to be accepted industry has been short of engineers.
in September, 1947, with the usual It wanted 33,200 this year. It hoped
attrition percentages applied to esti- to get them and then estimated a normate the numbers who will graduate. mal demand for 30,800 next year.
An important source of supply, Why then, should its estimated denot yet surveyed, is the young men mand by 1952 drop by 5000? Pernot now in engineering schools who haps one item the committee overwill be seeking to transfer into engi- looks is that by 1952 there may be
neering schools during this period of new industries not now known who
years. Those of this group who can will be seeking engineers. Again, of
expect to graduate within the years course, present industries may exlisted will be added in the final re- pand or may shrink in amounts not
port.
now known. Even the colleges, with
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Total
Demand
36,200
35,545
32,765
31,230
30,260
29,900

Supply
23,000
31,000
36,000
58,000
54,000

Shortage
or
Surplus
-13.200
- 4,545
+ 3,235
+26,770
+23,740

Heavily over-produced in 1949 and
1950.
Mechanical - The largest group
and in heaviest demand. Some overproduction in 1950.
Mining and Metallurgical - Not
much over-production at any time.
(Personal comment-in proportionally greatest demand at present time.
No prospect of over-production unless there is a great and unexpected
increase in registration. EBN).
The committee suggests that classified students, or those who are uncertain, be steered into Mechanical,
Mining or Metallurgical Engineering.
Incidentally, it has not attempted
studies in Architectural nor Ceramic
Engineering.
THE ROSE TECHNIC

Great Men of Science
DR. FRANCIS C. FRARY
By Edward Meagher, jr., ch.e.
It is impossible to discuss great
men of science without considering
the more than forty recipients of the
Perkin Medal, since these men might
well be considered to constitute the
Hall of Fame of industrial chemistry
in America.
The Perkin Medal originated in
1906 when a group of chemists from
six countries met in London to celebrate the fiftieth anniversary of the
coal tar dye industry. The originator
of this industry was Sir William H.
Perkin, who in 1856 at the age of 18
had discovered mauve, an aniline
dye, had developed the method of
using it, and had begun in production. From this beginning, based on
the work of a youth, developed the
great coal tar industry of today.
The American committee appointed for the purpose of aiding in this
celebration, in addition to sending a
representative to London, set aside
a sum of money to provide for the
Dr. Francis C. Frary
annual award of a gold medal to be
called the Perkin Medal in honor of
its namesake. This medal was to be high-purity metal permitted the
given each year to the chemist re- physical chemists and metallurgists
siding in the United States who had of the Aluminum Research Laboraaccomplished the most valuable tories to determine a variety of physwork in applied chemistry during his ical properties of pure aluminum and
career whether this had proved suc- various aluminum alloys.
cessful at the time of execution or
Dr. Frary is the second member
publication or had subsequently be- of the staff of the Aluminum Comcome valuable in the development of pany of America to be honored with
an industry. This recipient of the this award. In 1911 Charles Martin
Perkin Medal is chosen each year by Hall, a founder of the company, was
representatives from the chemical given the Perkin Medal for his dissocieties of the United States. The covery of the electrolytic process by
first impression of the medal was which aluminum could be separated
presented to Sir William Perkin him- from its oxide. This process is the
self on the occasion of his first visit process upon which the great alumito America in 1906.
num industry of today is based.
A worthy addition to this list of
Francis Frary was born in 1884 in
great industrial chemists was Dr. Minneapolis, Minnesota, of New EngFrancis C. Frary, research director land Puritan stock, his family having
of the Aluminum Corporation of migrated westward to that growing
America, and the recipient of the city. He was born with what perhaps
award for 1946. Dr. Frary has been is the greatest single asset a scientist
associated with many achievements can possess—a curiosity which reduring his long career but perhaps mains unsatisfied to this day. Young
the most important is the production Francis early showed an interest in
for the first time of very pure alumi- science and unlike many young men
num by electrolytic refining. By of that day was encouraged by his
means of this process it is possible to parents to make chemistry his life
obtain aluminum which is 99.98% work. His father, a successful busipure, eliminating iron and silica nessman, regretting that the pressure
which had previously been present of making a living prevented him
in the metal. The possession of this from becoming a teacher, and reNOVEMBER, 1947

ceived great satisfaction when each
of his three children received his
doctor's degree. One of Dr. Frary's
first ventures into science involved
the copper plating of the kitchen
door key, using a battery of his own
design.
While still in high school Frary
developed an interest in photography,
which was in its embryonic stage at
that time. Using odds and ends of
apparatus and a corner of the basement, he was continually attempting
to improve and experiment with the
processes in use at that time. He has
maintained this interest in photography through the years and has
published several paper on photographic processes. This early experience with the chemistry of photography convinced him that chemistry was to be his life work. Francis'
appreciation of keeping complete and
accurate data was developed early
when he helped in his father's wholesale grocery business and learned
the art of double entry bookkeeping.
After high school came the University of Minnesota from which he
graduated in 1905 with a degree of
Bacheleor of Science in Analytical
Chemistry. A year later he obtained
his master's degree from the same
institution. At that particular time
Germany was the world leader in
chemical research and scientific
processes and young Frary spent a
year abroad studying at the University of Berlin and traveling throughout Europe. Following his return
from Europe he joined the teaching
staff at the University of Minnesota
and at the same time worked towards his doctor's degree, which was
conferred upon him in 1912. He had
tremendous energy and it was a common sight to see him going from his
basement class room to his third
floor laboratory taking three or four
steps at a time and usually making
better time than the students who
took the elevator.
During his undergraduate days he
was a member of the gymnastic
squad that won the intercollegiate
championship in 1903, defeating such
schools as Harvard and Yale. Dr.
Frary remained at Minnesota until
1915 and during this time did re(Continued on page 18)
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Research and Developement
By Joseph Boeckman, jr., e.e.
Harold Lucas, jr., m.e.
wind tunnel, with considerably less
cost and greater availability. Use of
Testing of aircraft gas turbines the flying laboratories also allows
through utilization of Army bombers, flight space for design engineers to
converted into flying laboratories, observe operations under flight conhas proved to be a safe and expedi- ditions, and provides a means of acent way of conducting tests under quainting them with the problems
altitude conditions.
of flying.
Explaining that the jet power
plants are installed as an auxiliary
Below: Engineers testing equipment for tounit of the flying laboratories inmorrow's plane.
stead of a substitute engine, W. 0.
Meckly, G-E engineer, pointed out
that a modified B-29 Superfortress is
among the flying test beds now
operated at the company's Flight
Test Center near Schenectady, N. Y.
Tests under varying flight conditions
are conducted with the company's
powerful TG-180 gas turbine—power
plant of the newest Army and Navy
jet-propelled aircraft.
The flying laboratories also have
proved "highly satisfactory" in the
testing and development of new gasturbine units before actual installation aboard aircraft.
Plans are underway to flight test
jet power plants of advance design
now being developed at the Aircraft
Gas Turbine factory.
The 1-40 gas turbine, developed by
General Electric as the power plant Homing Pigeon's Secret Revealed
for the Lockheed P-80 Shooting Star,
also was further developed aboard a
At long last a scientific solution
B-24 flying laboratory. The flying has been found for the age-old probtest cells provide a great number of lem of why the homing pigeon can
the facilities and advantages of a fly home. Apparently it has a "navigating instrument" more sensitive
than man has been able to build, for
the pigeon finds its way home by
determining the magnetic intensity
it feels when flying through the
earth's magnetic field, according to
an announcement made here by
Professor Henry L. Yeaggley of
Pennsylvania State College's physics
department. An electric voltage results from flying through the magnetic field, and the homing pigeon
can detect this as well as the rate of
the earth's surface turning under him
as he flies. The magnitude of both of
these is different at locations other
than the bird's home. When displaced
from his home, the pigeon need only
fly in the direction which brings him
more nearly to the magnetic intensity and earth turning rate he is used
to, and he will arrive at his home loft.
Looxing in the "window" of the
flying laboratory.
The homing pigeon has a naviFlying Laboratories
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gating instrument, Professor Yeagley
believes, "but as yet we have no
direct proof." He said, however, "the
bird has located on the end of the
optic nerve in the eye a small, moundlike structure extending in some
cases over three-fourths of the way
across the eye towards the lens.
Zoologists have been unable to account for its presence there. Due to
its location, sensitivity, and structure, we believe it could be the organ
of navigation. Work is going forward
at the moment to determine what
nerve functions in this connection."
Hundreds of Army homing pigeons
have been trained to navigate to
Penn. State College. After they were
thoroughly trained, they were transported and released in various portions of Nebraska. It turns out that
this point is the only other point on
the earth's surface where the magnetic intensity and earth's turning
rates are identical to those at State
College, Pa. For every possible location on the earth a similar companion
point exists.
During the experiment with some
birds released from a vehicle leaving
State College on its way to the Nebraska site, it was found that the
pigeons returned to the college—until half-way mark was reached. Beyond that distance the pigeons flew
on to the Nebraska cote.
Professor Yeagley expressed the
opinion that the means by which the
homing pigeon navigates is the same
as for wild birds when flying thousands of miles over ocean waters and
on their long, migratory flights. It is
known for sure that wild birds navigate in the same manner as the
pigeon, and are probably much more
adept at it than the pigeon.
Pigeons, as far back as their history is known, were nonmigratory in
nature, and this 'navigation' talent
was partly lost. By a process of selective breeding for about 2,000 years,
man has revived this faculty in the
pigeon.
New Fog Measuring
Device Developed
A new instrument developed by
the National Bureau of Standards
can now measure how far the normal
eye can see in fogs of varying densiTHE ROSE TECHNIC

ties. It is a visibility-measuring device called a transmissometer, designed for use at airports to decrease
the human factor in visual estimates
of distance.
The instrument also has another
possible use in aviation. It may be
used to control high-intensity airport
approach lights, and also to control
fog-dispersal equipment.
The transmissometer consists of a
light transmitter, a phototube receiver, an amplifier and an indicator.
The light transmitter and receiver
are separated by a distance sometibes as great as 4,000 feet. The
amount of light that reaches the receiver is determined by the fog density or other atmospheric conditions
in a direct line between the two
pieces of equipment. The light falling
on the phototube in the receiver sets
up an electronic circuit whose output
is an electric current that varies exactly as the amount of light received.
Proximity Fuze Seen
Useful in Industry
The reflection of radio waves as
was used during the war in the
proximity fuze, which was responsible for much of the effectiveness of
our anti-aircraft fire, has possible industrial utility as a detector of motion.
A demonstration device for showing the effect has been constructed
by G-E engineers. Although the
proximity fuze resembles radar in
that radio waves are sent out and reflected ,the operation is different.
With radar the echo is picked up by
a separate receiver, the time required for the echo to return telling
the distance of the plane or ship
which is detected.
The proximity fuze, however, relies upon the interaction of the emitted signal and its echo in the transmitter itself. When a series of waves
is reflected back along the transmission path, they join with those that
are coming out. Sometimes the top
of one will coincide with the bottom
of another, and the two will partly
cancel each other. Sometimes they
may be in phase, and then they are
reinforced.
This changing of phase reacts on
the transmitter, varying the current
that it draws from its power supply.
As the distance between the transmitter and the reflecting object is
changed, the outgoing and returning
waves periodically cause such a
variation of current, at a rate proportional to the relative speed. When
used as a proximity fuze, such alterations set off the explosive charge as
the shell approaches an enemy plane.
NOVEMBER, 1947

The apparatus shown in the accompanying picture makes use of
radio waves only five inches long,
generated by a "lighthouse" tube.
An object used to reflect the waves,
even if moved as slowly as one mile
per hour, will operate the device,
either ringing a bell or flashing a
light. Non-metallic objects, including
the human body, reflect these waves
appreciably, and the apparatus can
be used to detect people moving toward or away from it. This fact can
possibly be used in motion studies
as well as in certain automatic industrial machines.
"Push-Button" Plane
Crosses the Atlantic
The pilotless Air Force plane which
recently crossed the Atlantic without
human hands touching the controls
used "push-button" flying.
Pushing a button sends the giant,
four-engine plane off down the runway on its takeoff. After that, the

electronic brain of the Air Force automatic flight controller guides the
plane to its destination and lands it
automatically.
The plane which crossed the Atlantic is the only "push-button"
plane the Airforces have. It is the
same plane which flew completely
automatically from Long Beach,
Calif., to its home base at Wilmington, Ohio, last June.
This is the manner in which the
world's first push-button airplane
crossed the Atlantic.
At Stephensville, Newfoundland,
the plane was taxied out onto a selected runway heading. The brakes
were locked and the engine was
idled. A button was pushed and the
flight controller, an electronic pilot,
took over.
The flight controller automatically
moved up the throttle and the brake
was released. The C-54 roared down
the runway and soared into the air,
(Continued on page 16)

A General Electric engineer demonstrating industry's proximity fuze.
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Campus Survey
By David Mullen, jr., e.e.
and Jack Weibel, jr., c.e.
New Fieldhouse Planned
Plans are nearing completion for
the erection of a spacious fieldhouse
on the campus. Work on the new
structure is scheduled to begin immediately following the laying of the
corner stone. The corner stone ceremonies will probably be held during
the Homecoming weekend.
The building will be situated behind the school and between the
stadium bleachers and Lost Creek.
All available areas north of Lost
Creek and in the general vicinity of
the fieldhouse will be utilized as
parking space.
The entire structure will contain
approximately thirty-five thousand
square feet of floor area. The arena
portion of the building will be constructed of eighteen foot sections of
pre-fabricated B-29 hangar material.
Reinforced concrete buttresses will
support ten arch-trusses which together with nine roof sections constitute the hangar unit. On either end
of the hangar unit will be added
eighteen foot sections which terminate at the end walls, thus forming
overhead cover for an area two hundred feet long and a hundred and
fifty feet wide. The roof will be fortythree feet high at its highest point.
A track will encircle the arena
and will have a straightaway on the

north side. Permanent steel bleach- ing. The Hall will be approximately
ers are to be placed on the inside of fifty feet by twenty feet in size. The
the track at the west end. The bleach- west side of the Hall will contain
unit will be thirteen feet high and three large doors leading outside.
seat five hundred spectators. Imme- The remainder of the west wall will
diately in front of the bleachers and be of glass. The opposite wall will
running north and south will be the contain two doors leading to the
basketball court. The court will be of arena. This section will also contain
the standard type and rest on a con- the men's and women's lavatories as
crete base. The remaining half of well as a ticket office.
With the erection of this new
the floor area will be of clay and
contain indoor tennis courts. This building athletics at Rose should exarea will also provide space for the perience a re-birth. Such a structure
erection of portable bleachers. Five will be a defmitte asset to the entire
hundred watt lamps will light the community and certainly to the
arena and will be suspended uni- school. With the laying of the corner
formly throughout the ceiling at a stone the students of Rose may look
height of thirty feet. The arena will forward to a college life properly
be heated by two large heating and balanced with athletic extra-curricblower units situated at the east end ular activities.
of the building.
New Registrar
A brick section will be added to
the outside of the east wall of the
With the retirement of Miss Mary
arena to provide office space for the Gilbert, J. Gordon Lee,'28, has been
Athletic Director, locker rooms for appointed the third Registrar in the
students and athletic teams, and stor- history of Rose. Mr. Lee graduated
age and supply rooms.
from Rose in 1928 with honors. After
An identical section will be built his graduation Mr. Lee was emat the front or west end of the build- ployed by the Pennsylvania Railroad
ing to contain a Memorial Hall. The and the State Highway Commission
hall will take the form of a lounge as a civil engineer. Later he served
and will have its wall lined with as Assistant State Director of the Inplaques and trophy cases. The floor diana State Employment Service.
will be terrazzo and the room will
For nine and a half years prior to
feature overhead fluorescent light- the war Mr. Lee was associated with

Architect's drawing for our new field house.
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the Wabash Federal Savings and
Loan Association.
Mr. Lee spent four years in the
Army Corps of Engineers attached
to the Army Air Forces, advancing
in rank from first lieutenant to lieutenant colonel during that period.
While at Rose Mr. Lee was a Chater member of Tau Beta Pi and
rounded out his extra-curricular activities by playing football.
Miss Gilbert succeeded Mrs. Sarah
Peddle Burton as Registrar on August 1, 1920. Since then she has
served in that capacity for twentyseven years.

Student Life
By Alex Vogl, soph.

Prunes and petunias are in order.
Who threw the monkey wrench into
senior class tradition? We wish to
congratulate Mr. Brunsman on the
maturity of his facial foliage; the
scrawny appearance usually noted
during the early stages of beardgrowing safely behind him, Mr.
New Superintendent of
Brunsman and his current protege
Grounds Named
are quaintly filling our hallowed halls
Mr. Marvin E. Hansell has been with the nostalgic atmosphere of the
appointed Superintendent of Build- gay nineties. With fearful anticipaing and Grounds following the re- tion we awaited for the wrath and
tirement of Mr. George W. Green- fury of our corduroy-clad warriors to
leaf. Mr. Hansell is originally from halt this encroachment upon their
Medaryville, Indiana, and came to sacred tradition—. But, behold! Mr.
Rose in 1928 after attending a train- Brunsman and his coffee-strainerand-coodee-catcher continue to exist
ing course at Purdue University.
Mr. Greenleaf retired after serving in close association. Will marvels
never cease?
as Superintendent for fifty years.
We view with wonder the roster of
Junior Prom Success
last term's Analytical Geometry
Under the able chairmanship of class. Out of a starting line up of
"Tex" Hudson the Prom committee twenty entries, only twelve runners
gave the Junior Class its first Prom were able to reach the finish line, all
in several years. Approximately two being clocked in at "D"; the remainhundred and fifty couples in formal ing eight were scratched by the
attire swayed to and fro to the music judges in favor of next term's race.
of "Chuck" Smith and his orchestra. Turning optimistic for a moment, we
The dance was held Friday evening, rejoice with Mr. and Mrs. Newman
Oct. 10, and lasted from nine o'clock upon Marty's completion of Calculus
until one o'clock.
III after only eight hard-fought
The Junior Class expects to con- terms, and extend sincere good
sume the profits of the dance with a wishes to "Pinky" Stieff as he roars
stag party sometime in the near into his ninth attempt.
future.
At this writing the football season
Rifle Club

is exactly one half over. Plagued by
injuries and ineligibilities, the Rose
gridders return from four weeks on
the road without a victory. Potentially we have a winning team—a
charging line, a fast backfield, and
plenty of spirit. The potential is
there; more hard work and some
good breaks should see the squad
break even for the season.
Several times during the last
month we ran across the term "Tin
Man's Association." Unable to trace
the expression in the dictionary, we
sought the necessary information
from the source of all rumors, gripes,
and gossip, namely the Rose locker
room. Today we report that this association, composed entirely of athletes wounded in action, is again on
the up-grade after suffering serious
losses in membership between track
and football seasons. Presided over
by Bill "One-arm" Smock and Al
"One-kidney" Yee, this ever growing organization threatens to exterminate the varsity squad from existence. At recent elections, Jack Snyder and Frank Eberhardt were
chosen as co-chairmen of the Broken
Ribs Committee, while Walter Flanagan will be assisted by Gene Hart
in the Dislocations Department. Honorary memberships were awarded to
Al Long, John Hirt, and Roy Wright,
all of whom became ineligible.

A new range schedule and approaching matches were announced
at a recent meeting of the Rose Rifle
Club. A total of fifteen varsity
matches is expected to be scheduled
as well as numerous R.O.T.C.
matches for military students. N.R.A.
qualification matches and letter qualification matches will be scheduled
as soon as possible.
It was also announced that M/Sgt.
Ramsey will succeed M/Sgt. Womack as the Rifle Team coach.
Rose vs. Earlham
The first game of the season was
opened at Richmond (Sept. 26),
Earlham being the host to the Engineers. The game was a big opener
with nearly 3,000 spectators there to
celebrate the opening game which
(Continued on page 18)
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Dressing Rosie for Homecoming.
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Fraternity Notes
Theta Xi
At the end of the summer semester
Theta Xi lost two men through graduation. They were: George M. Staples, Glencoe, Illinois, and Louis W.
Fellwork, Evansville, Indiana. The
Chapter also notes with regret the
absence of two other brothers this
semester: Thomas H. Keogh, Mt.
Lebanon, Penna., and Richard L.
Schulmeyer of Indianapolis, Indiana.
However, Kappa is happy to announce that Robert L. Royer, Louisville, Ky., and Jack Lee McLaren of
Clinton, Indiana, are once again with
us this fall.
After a large amount of calculation and sliderule work by Roy Potts,
the Chapter award for the most
marked improvement in scholarship
for the term ending June 30 was
given to Max Duggins of Terre
Haute. Keep up the good work Max.
On October 6, Robert Grant of
Auburn, Washington, was pledged to
Theta Xi.
On Friday, October 17, formal initiation was held and the following
men were admitted to the Kappa
Chapter: John M. Nevins, Evanston,
Ill.; Louis F. Kelley, Terre Haute,
Ind.; John E. Beaulieu, Indianapolis,
Ind., and Jack Lee McLaren, Clinton,
Ind. Congratulations to you men.
The social schedule for Homecoming Week included a Banquet at the
Deming Hotel immediately preceding the School Bonfire. After the
ceremonies of the Bonfire a Stag
Party was held. Following the football game Saturday, the Chapter had
"open house."
Congratulations are in order for
Bill Brown of Denver, Colorado, who
is conspicuous these days by the absence of his fraternity pin. The girl
is Miss Edith Finney of Indiana State.
Sigma Nu
At the first meeting of the new fall
term, elections were held and the
following men were chosen to guide
us through the winter. Edward Kott,
Commander; William Smock, St.
Commander; Ignac Matus, Recorder;
Perry Ray, Treasurer; Fred Mueller,
Chaplain; Hal Cultice, Reporter; Albert Reed, Marshal; and Wayne
Walters, Sentinel.
The past month found the following men being initiated into Beta
Upsilon of Sigma Nu: Robert Briggs,
Gary, Ind.; Frank Mead, New York,
N. Y.; Pierce Walinsky, Mahonoy
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City, Pa.; Fred Burdett, Cleveland,
Ohio; Carl Brecklin, Appleton, Wis.;
and Gilbert Hilt, Millroy, Ind. Following the traditional Hell Week and
initiation a wiener roast was held at
Deming Park in honor of the new
initiates.
A few more minor repairs have
been made on the house. Some more
papering has been done as well as
varnishing of the floors, woodwork
and stairway.
The chapter is happy to have back
with us Brother Donald Newkirk of
Indianapolis, Ind.
Congratulations to Brother William Cornell, who received his B.S.
degree in chemical engineering last
term. Also,congratulations to Brother
Al Strickland, who became the proud
father of an eight-pound boy, Paul
Norvin, on Oct. 12.
Lambda Chi Alpha
Lambda Chi's social event for the
Homecoming was a banquet held at
the Y.M.C.A. on Friday evening, October 31, the night of the bonfire. A
large number of Alumni, members
and guests attended. After the bonfire there was an open house at the
fraternity house.
During the first part of the Fall
term, many improvements were made
on the fraternity house. The major
improvements included sanding and
refinishing of floors, painting kitchen,
and installing bathroom fixtures and
a new furnace.
Two members who graduated from
Rose at the end of the summer term
were Charles Baker, ch.e., and John
Lichtenwalter, e.e. The chapter extends its congratulations and wishes
them the best of success in their future employment.
Two pledges were formally initiated on Saturday evening, October 18.
They were Ray Watkins, Danville,
Ill.; and Si Cox, Terre Haute.
The chapter strength before rush
week was 36 actives and 6 pledges.
Alpha Tau Omega
Indiana Gamma Gamma chapter
found this month filled with the activities of remodeling our house. The
"post-finals" days were spent in
sanding and removing old wallpaper,
while the following vacation was
used in painting, wallpapering and
general cleaning. The first days of
the new term were spent in refinishing the floors and the final touches

were applied by the Mother's Club
when they recovered much of our
furniture. The fraternity wishes to
congratulate the mothers for their
timely assistance.
The fraternity was happy to welcome back four old members this
term. They are: Paul Hill, Charlie
Maudlin, Bill Booth and Jack Dodson.
The National Chapter Officers Convention of Alpha Tau Omega Fraternity was held at Bowling Green,
Ohio, from August 24 to 31. Our
W.M., Ned Koonmen, and our
W.K.E., Herb Patterson, represented
the chapter.
In rounding up this month's activities we would like to extend congratulations to Jack Sills and Marty
Newman on completing Calculus III.

RESEARCH & DEVELOPMENT
(Continued from page 13)
gradually gaining altitude. At 800
feet altitude, a pressure device moved
the throttle back, the wheels were
retracted and the flaps raised, all
automatically. The plane climbed to
cruise altitude and its radio compass
picked up a beam to guide the pilotless ship.
The plane's electronic controls
nosed the plane around to the radio
beam, and the craft headed out over
the Atlantic. Over the Atlantic two
ships sent out radio signals which
were picked up by the radio compass
on the plane.
At an airport in England a third
radio transmitter on a truck at the
end of a runway sent out signals
which guided the plane to an automatic landing.
Fourteen passengers, nine of them
listed as crew members, made the
flight. No human hand touched the
controls after the button was pushed
in Newfoundland.
Planned as an answer to the challenge of all-weather flying, the automatic plane is also a potential missile,
flying a pre-determined course guided by radio compass signals. Pushbutton flying with the automatic
flight controller is an advance over
the drone planes of World War II.
These drones were guided by a
mother plane. No other plane is
needed to fly with the automatic
flight controller.
TiE ROSE TECHNIC

SH baton!
Quiet.
Walk into this new acoustic test room at Bell Telephone
Laboratories and all you'll hear is silence.
It's about the quietest place on earth.
This non-reverberant chamber was ingeniously designed
by telephone engineers so that acoustic development and
research could be carried on under the best possible
conditions. It's another aid in a continuing program to
improve communications.
This is telephone engineering at work.

BELL TELEPHONE SYSTEM
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IT PAYS TO
PLAY

The Newest and Most
Complete Sporting
Goods Store In
Indiana

726 Wabash Ave.
Terre Haute
Indiana

RENT OR SALE
TYPEWRITERS
All Makes and
Models
Adding Machines
Cash Registers
and
Office Equipment
G. W.WRING
Crawford 3044

•
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GREAT MEN OF SCIENCE
(Continued from page 11)
search on a number of projects and
published several papers on photographic processes and methods of
anlysis for various metals.
It was only natural that there
should be considerable demand in
industry for a man of his background
and education and in 1915 Dr. Frary
accepted a position with the Oldbury
Electrochemical Company as research chemist. It was here that he
became an expert on the production
and handling of phosgene gas.
At this time the Aluminum Corporation of America decided to
greatly expand its research facilities
and began looking around for a man
capable of assuming responsibility
for these facilities. Dr. Frary was
highly qualified for this position because he was a leader in chemistry,
chemical engineering, and metallurgy, and was a man with breadth
of vision and high ethical standards.
So it was that shortly before the first
World War he accepted a position
as director of research with the company. Before he could assume his
duties, however, the war and the
subsequent demand for war gases
took him into government service.
Because of his special knowledge
and experience in the handling of
phosgene he was selected, along
with Professor D. J. Demorst, to
build and operate a phosgene plant
at Edgewood Arsenal. At the close of
the war Dr. Frary was a major in the
Chemical Warfare Service.
In December of 1918, Dr. Frary
assumed his new duties as Director
of Research of Aluminum Company
of America. Starting at New Kensington, Pennsylvania, with a small
group of men which he had selected
for his staff, he succeeded during the
intervening years in building up the
Aluminum Research Laboratories to
their present position of international prominence. Under his direction the laboratory has investigated
almost every phase of aluminum production and utilization. One of their
most important achievements is the
production of aluminum which is
99.98% pure. They have not confined
themselves to pure aluminum, however, as they have also done a great
deal of reserch on the various alloys
and improved methods of heat treating and forging these alloys. Through
this research they have greatlty increased the strength of structural
aluminum which is used in aircraft.
Alelad, an alloy with a coating of
pure aluminum to provide maximum
corrosion protection, which was
widely used in covering transport
(Continued on page 20)

CAMPUS SURVEY
(Continued from page 15)
started the celebration for Earlham's
centennial year.
Rose got off to a good start by scoring in the first seven minutes of the
ball game. The drive was started by
left halfback Harry Lucas who made
a 42 yard run deep into Earlham's
territory, but Earlham held its own
on the 17 yard line and booted out to
the Rose 43. Another run by Lucas
of 27 yards put the Engineers in
scoring territory which was climaxed
by a 5 yard plunge by halfback Jack
Snyder. The conversion kick was
made by "Tiny" Smith.
Earlham's first touchdown came in
the second quarter on a right end run
by one of the Brown brothers, Gene.
The kick was not made. Their second
score was made by the Brown brothers, Josh passing to Gene, who completed the 53 yard touchdown play.
The other two touchdowns for Earlham were made by Josh Brown, one
in the second quarter and the other
in the third. The final score was
25 to 7.
Rose vs. Shurtleff
The battling eleven of the Shurtleff team on October 11, in a night
game at Alton, Illinois, defeated the
Engineers of Rose Poly. The Shurtleff eleven had probably the largest
line that Rose will encounter this
season.
Rose was unable to gain any yardage on a ground attack and was
forced to take to the air with some
success. Rose threatened once in the
third quarter after a 40 yard pass
was caught by left end Wright, but
the Rose threat was stalled after a
fumble on the Shurtleff one yard line.
The Shurtleff team was able to
tally once each quarter, the final
score being 25 to 0.
Rose vs. Franklin
October 11th, in a night game at
Franklin, the Rose engineers were
defeated by Franklin College, 26 to 0.
Franklin's ground attack was unable to prove effective and they were
forced to take their offensive to the
air. This attack proved to be Rose's
downfall. Franklin scored in the second, third, and twice in the fourth
quarter. The last two touchdowns
were made on intercepted passes.
Rose made a touchdown threat in
the third quarter when left half
Lucas dashed over the goal for an
uncounted touchdown because a man
was in motion in the backfield.
A man is a large irrational creature who is always looking for home
atmosphere in a hotel and hotel
service around the home.
THE ROSE TECHNIC

Because photography can be so inexpensive

these youngsters can tell you... as you yourself
know ... it doesn't cost much to take pictures for
pleasure. Only a few cents for a snapshot...
It costs even less—much less—to take many of the
"pictures" business and industry want, because in
these functional applications photography is oftentimes almost entirely automatic.
Good example of this inexpensiveness is Recordak.
Reproducing automatically ... on economically _minute areas of microfilm... it copies checks, waybills,
and other similar documents for a fraction of a cent
apiece.
Second example... photographic recordings. Auto-

ADVANCING

BUSINESS

AND

INDUSTRIAL

matically made, they reduce to a minimum the cost
of "reading" the fluctuations of gauges, instruments,
production control equipment.
Third example... Transfax Process...inexpensive
in another way, since, unlike any other process, it
reproduces complex drawings, charts, layouts with
photographic accuracy and completeness directly on
metal in a matter of minutes.
These are only three of the ways in which photography can save time and money. In our new booklet—
"Functional Photography"—you'll find others. Write
for your free copy.
Eastman Kodak Company, Rochester 4, N.Y.
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AMERICAN
WATERPROOF

.A NAME TO REMEMBER

INDIA INK

And for good reasons: Thermoid is
geared to meet the day to day problems of the users of its products. By
limiting itself to a restricted number
of items, related in manufacture and
use, Thermoid is able to keep abreast
of difficulties encountered in the field
and thus constantly maintain top
quality.

Now available with

Cork and Plastic
Quill Stopper
OR

Perfected Rubber
Dropper Stopper

The Thermoid line is a quality line.
Remember Thermoid for BRAKE
LININGS,FAN BELTS, CLUTCH
FACINGS and RADIATOR HOSE.
Remember,too,that Thermoid makes
a complete line of belting, brake linings and hose for industrial
and oil field use.

me..M.11 -

Both type stoppers
available on
waterproof black only.
Cork and plastic
quill stopper is
standard equipment
on colored inks.
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271 MATH STREET, BR0OMR 15, N. Y.
GREAT MEN OF SCIENCE
(Continued from page 18)
and military airplanes was also developed in the laboratory.
Prior to the second World War
the Aluminum Company of America
spent much more for research on
aluminum as applied to aircraft than
was justified by their sales to the
airplane industry. This research was
of course stepped up after Europe
was plunged into war and it was
largely due to this long range planning on the part of the company and
the laboratory that made possible the
tremendous expansion of the company when the United States entered
the war. During the war years the
company's output increased 700% to
provide approximately 90% of the
aluminum produced in America. The
Research Laboratories also contributed the process which was used to
utilize low grade domestic bauxite
when South American supplies were
cut off by enemy submarines at the
early part of the war.
Dr. Frary holds some thirty United
States patents. In addition to those
having to do with the electrolytic refining of aluminum and the electrothermal reduction of alumina, he has
patents on the manufacture of aluminum chloride, electric annealing of
Page 20
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Write us if catalogs on any of
these lines would be useful to
you in your engineering studies.

aluminum sheet, calcination of coke
for electrodes, calcination of bauxite,
molding sand for casting magnesium,
insulation of refrigerators, removal
of dross from aluminum, refractory
lining for crucibles, and a number
of aluminum alloys. He has written a
large number of papers in the fields
of chemical and metallurgical research, photography, and organization of research laboratories. Dr.
Frary is the author and co-author of
five books including one on the art
of laboratory glass blowing and
"The Aluminum Industry." The latter, which he co-authored with Junius
D. Edwards and Zay Jeffries, is still
the most complete work that has
been written on the aluminum industry although it was published almost
twenty years ago.
In spite of his voluminous achievements in industrty, Dr. Frary has
still found time to devote considerable time to cultural and spiritual
development. Perhaps one reason for
his success is that he has always believed in reserving Sundays for
recreation and spiritual development,
leaving his chemical problems to the
weekdays.
Some of the remarks made by Dr.
Frary at the time he accepted the
Perkin Medal are well worth repeat-

AUTOMOTIVE • INDUSTRIAL
OIL FIELD • TEXTILE
THERMOID COMPANY. TRENTON, N

U S A

ing here as he brings out a problem
which faces every research scientist
at some time in his career. In discussing the research that had been
carried out under his direction he
said:
"Many investigators are most interested in problems that are mainly
of theoretical interest leaving relatively untouched the further investigation of the simple inorganic compounds. The neglect of this field is a
definite handicap to the chemical industry which often deals with these
so called simple compounds. Better
knowledge of the details of the simple chemistry involved in a process
is often the key to a reduction in cost
or improvement in quality and better
analysis of a product may prevent a
great waste of money and time on
developments that cannot possibly
succeed because of inherent defects
in the product."
The young engineers of today
might well heed this advice if they
are to follow in the footsteps of Dr.
Francis Frary, one of the great men
of the American chemical industry.
He exemplifies the qualities of creative genius, capacity for hard work,
and urge to serve mankind which
are much in demand by American
industry.
THE ROSE TECHNIC

Your enjoyment climbs to new altitudes through radio and television achievements of RCA Laboratories.

RCA LAINORATORIES-your"magic carpet"
to new wonders of radio and television
More and more people will go sightseeing by television as the number of
stations and home receivers increases.
Eventually, television networks will
serve homes from coast to coast . . .
bringing you the news as it happens
. . . sports events... drama. vaudeville.

startling clarity to all-electronic television ... tiny tubes for compact,lightweight portable radios . . . "picture
tube" screens for brilliant television
reception.
In other fields of radio-electronics,
RCA has pioneered major achievements—including the electron microMany of the advances which have scope. Research by RCA Laboratories
made possible these extended serv- goes into every product bearing the
ices of radio-electronics, in sound and name RCA or RCA Victor.
sight,originated in research conducted
•
•
When in Radio City, New York, be sure to see the
by RCA Laboratories.
radio and electronic wonders at RCA Exhibition
Recent RCA "firsts" include: ultra- Hall, 36 West 49th St. Free admission. Radio
Corporation of America, RCA Building, Radio
sensitive television cameras that give City, New York 20.

Continue your education
with pay—at RCA
Graduate Electrical Engineers: RCA
Victor—one of the world's foremost manufacturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for advancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio receivers (including broadcast, short wave
and FM circuits, television, and phonograph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new recording and reproducing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to National Recruiting Division, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

RADIO CORPORATION of AMERICA
NOVEMBER, 1947
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Louisville Bridge & Iron
Company
Incorporated 1865

Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
Offices: 1 1 th and Oak Streets
Kentucky

Louisville

SPOT WELDING
(Continued from page 7)
Figure three also shows that small
variations in current may produce
large changes in the shear strength
of the weld. The steep slope of the
curve to the left of the peak is probably due to the rapid increase of the
energy input. Since the input is dependent upon the I2R product and
since both I and R are increasing,
the increase of their product will be
extremely rapid thus accounting for
the apparent jump from no weld to
a sound weld. The actual values obtained from this curve are not important because they will change
with different materials and welding
condition. The general shape of the
curve which shows the relationship
between shear strength and weld
current is the important result of
this experiment. Curves of similar
form have been obtained by other
investigators, but the peaks of these
curves are not so pronounced.
Sound welds can be made using a
wide range of pressures. The electrode pressure must be great enough
to provide intimate contact between
the pieces being welded and to provide the necessary flow during the
fusion and cooling periods. The demand for compressed air in other
parts of the building made it difficult
to maintain the proper pressure for
Page 22

the constant pressure graphs, but in
no instance was the pressure allowed
to vary more than 50 pounds between welds.
At first glance the slope of the
curve in figure four may seem unusual or even incorrect. It seems
natural that high strength welds
would be made at high pressures,
(The Resistance Welder Manufacturers Association recommends that

Fig. 5. Spot weld in Low Carbon Steel. 45x.

welds in 0.066 inch stock be made
with 800 pounds electrode pressure
but if the variable contact resistance
is considered the problem becomes
simple. The major portion of the resistance offered to the flow of electric current is the resistance of the
contact between the pieces being
welded so that any change in this
resistance will greatly affect the properties of the weld. The weld surfaces
used in this experiment were flat and
free from any oxides, grease, or dirt;
thus it took only a small pressure to
provide the proper contact between
the pieces being welded. After this
contact was established, increasing
the electrode pressure only served to
decrease the contact resistance, and
thus the heat generated and ultimately the strength of the weld. If the
weld surfaces had not been so thoroughly cleaned the curve might have
had a positive slope indicating that
pressure was needed to make the
proper contact.
Heat treatment can correct the loss
in strength due to the hardening of
welds in steels containing an appreciable amount of carbon. As the carbon content of the welded steel increases the difficulties caused by the
weld hardness also increases. As the
carbon content passes 0.40% the
welds may become so hard and brittle
(Continued from page 18)
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ES. Certain manufacturing processes which
effect a change in the state of matter from
raw to finished product, frequently produce
yields such as this.
However,Standard Oil does it daily... without changing the state of matter!
It happens in the huge Whiting, Indiana,
refinery shown above. Certain crackers in this
vast 1,100 acre "apparatus" yield 102 volume
units of liquid petroleum products for each 100
volume units of crude oil processed. It is the

Y

result of cracking heavy, dense hydrocarbons
into lighter more valuable ones whose volume
is greater than the original charge.
This surprising yield is not considered particularly significant in itself. It is indicative,
however, of our constant effort to develop new
products and processes and to improve old
ones. This is the collective accomplishment of
chemists and engineers .. . men who, like you,
studied at America's leading colleges of science
and engineering.

Standard Oil Company
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS
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STANDARD
SERVICE
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SPOT WELDING

Men of Rose
May we call
attention to our

Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices

(Continued from page 22)
that instead of failing in shear they
may actually pull out of the test
specimen. This very undesirable condition may be corrected by the application of the proper heat treatment.
During the series of experiments performed to study this effect it was
found that the as-welded shear
strength may be increasd by as much
as 200 pounds by th application of
heat treatment. The most successful
treatment (20 Vr strength increase)
consisted of passing 80% of the weld
current through the weld for about
twice the weld time. An annealing
current of 50% of the weld current
was passed through the weld for
about three times the weld time with
only a negligible (4.0(/() shear
strength increase noted. The results
obtained from this series of experiments seem to indicate that the annealing results were a function of annealing current rather than annealing
time.
The results given here show too
low an increase in shear strength. It
is believed that an annealing current
of 901, of the welding current would
produce shear strength increases several times the given values. The
small strength increases are perhaps
due to the technique that was dic-

tated by necessity. The welder does
not have the controls necessary to
perform the annealing automatically
so the controls had to be reset manually after each weld was made. The
time lag caused by this operation and
the difficulty in locating the specimen
so as to anneal exactly over weld
area are believed to be responsible
for the small increases in shear
strength.
When viewed under the microscope a weld in low carbon steel is
recognized as a cast structure. The
fused portion has a columnar, almost
dendritic structure which is surrounded by a heat-affected zone
whose diameter usually equals the
diameter of the electrode used. Fig-

Distance FrOm Center Of Weld In Inch. x 1/32

Hardness Aoroms A Spot Weld
Figure 6.

HUNTER, GILLUM & STREETER, Inc.
GENERAL INSURANCE—
BONDS

Phone C-1400
16 So. 7th St.

Moore-Langen
Ptg. & Pub. Co.

Terre Haute

DRINK

646X
IN

BOTTLES

140 North 6th St.

"The Pause That Refreshes"

TERRE HAUTE, IND.

COCA-COLA
BOTTLING COMPANY
924 Lafayette Ave.
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ure number five is a photomicrograph of a weld in low carbon steel.
The structure show here can be resolved into pearlite if magnified
300 x.
Welds in high carbon steels
(0.65%) show a hardened zone
(Martensite) with a sharp transition
from the weld into the parent structure. These welds are, of course,
very hard (60 to 63 Roockwell "C")
and brittle which explains their tendency to pull out of the parent metal
rather than fail in shear.
The conclusions drawn from this
series of experiment are as follows:
1. Maximum strength can be exexpected when the button
diameter equals the electrode
diameter.
2. High carbon steels can be
welded if the weld is followed
by the proper heat treatment.
3. Surface condition of the
pieces being welded will
greatly affect the electrode
pressure used.
4. Of the variables studied, current is the most exacting.

partners in creating
For 80 years, leaders of the engineering profession
have made K & E products their partners in creating
the technical achievements of our age. K & E instruments, drafting equipment and materials—such as the
LEROYt Lettering equipment in the picture—have thus
played a part in virtually every great engineering
project in America.
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D'afriad. Regmliation.
Surveying Equipment
and Material,.
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Mother: "Didn't I tell you not to
go out with perfect strangers?"
Daughter: "But he isn't a perfect stranger."

KEUFFEL & ESSER CO.
EST. 1867

NEW YORK • HOBOKEN, N. J.
Chicago • St. Louis • Detroit
San Francisco • Los Angeles • Montreal

(

THEY ALL AGREE
. . . that Schmidt's has the finest
service department in town. Watch,
clock and jewelry repairing done by
a state-licensed watchmaker . . . . .
engraving,

bead-stringing,

crystal

fitting . . . . all expert work done
promptly and efficiently.

SCHMIDT'S
Est. 1876

14 So. 7th St.
TERRE HAUTE'S OLDEST RELIABLE JEWELER
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The name within your rings bespeaks rightness of design,
assured fine quality and careful craftsmanship.

THE WORLD'S LARGEST PRODUCER OF
ELECTRICAL ROUGHING-IN MATERIALS

National Electric

BIGWOOD'S
20 No. 6th

Jewelers Since 1877

Products Corporation
Pittsburgh 30. Pa.
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MILK PROCESSING
(Continued from page 9)
can be extracted. The market for milk
sugar was very limited before the
war, but the demand for the product
became great when milk sugar was
used as a nutrient for the penicillin
mold. It is quite possible that other,
cheaper sugars, just as satisfactory,
will be found in the future for this
purpose and that other outlets must
be found for milk sugar.
Evaporating and condensing as
used in the dairy industry are essentially the same thing as both consist
of concentrating milk or milk products in a vacuum. Evaporated milk
is usually whole milk which has been

Save Money
on Shoes
Give Them

preheated and then concentrated
about 2 to 1 by evaporation. It is
usually put up in cans which are
then sterilized in pressure vessels at
240-250°F for 15-20 minutes. Condensed milk usually refers to sweetened condensed milk concentrated
2.5 to 1 by evaporation, put in cans
or barrels and not sterilized as it
contains sufficient sugar (40-50%) to
preserve the product even at room
temperature. Sweetened condensed
milk is usually put up in barrels and
used in ice cream making or baking.
Plain condensed milk is an unsweetened product which is made from
whole milk, partly skimmed milk, or
from all skim milk, and is concen-

More Mileage

Stafford Hat and
Shoe Sanitarium
108 N. 7th St.

C-1654

Capping machine in operation.

•
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Milk coming off the assembly line goes to
refrigerator.
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AIR...

to melt bricks
E

ver see a brick melt in air —
melt like a block of butter in a warm
room? Probably not. For air around the
ordinary brick building just doesn't
get that hot...over 2000°F. Yet raising
the temperature of air until it's hot enough to
melt a brick — and a lot hotter — is now possible
with the Pebble Heat Exchanger developed by
B&W. It heats gases far above the temperature
limits of metallic heat exchangers.
Development of the Pebble Heat Exchanger is
further evidence that B&W— old in experience,

pioneer of many advances in divergent fields — is
still young enough to have new ideas.
B&W offers excellent career opportunities to
technical graduates in diversified phases of manufacturing, engineering, research, and sales.

THE BABCOCK & WILCOX CO. NEWLIBERTY

N-30

N
6STREET,

YORK

trated from 2.5 to 1, to 4 to 1. The
product may be superheated, cooled,
packed in 10-gallon cans, and sold
to ice-cream plants and bakeries.
Dried whole milk formerly was
made only in very small quantities
but during war production increased
tremendously so that in 1945 more
than 2% of the total milk production
was made into dried milk. Most of it
is made by spray drying in a stream
of hot air. The milk is first concentrated as far as possible by evaporation in a vacuum. It is possible that
dry milk will continue to be made
for export, but in spite of many improvements it will probably not yet
be able to compete with fluid milk
or even with evaporated milk in the
domestic market.
In conclusion, it may be stated
that the dairy industry assumes the
task of collecting tremendous volumes of highly perishable milk from
more than four million widely scattered farms, processing it into pasteurized milk and other dairy products and distributing it again to the
entire urban and a portion of the
rural population of the nation. Probably no other industry has to collect
its raw materials and simultaneously
distribute its products over so wide
an area.
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"When You Say It With Flowers
Say It With Ours"
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Sly
Droolings
By Robert W. Wolf, sr., e.e.
The girl took the bracelet that
the man brought her and said:
"How lovely! Is this the result of
a nice thought."
* * * *
Woman's hest asset is Man's
imagination.
You are never complimentary,
why did you call me an angel?
Because you are always up in the
air, you are continually harping on
something, and you never have a
thing to wear.
* * * *
He (on the telephone): "Hello,
dear. How about us having dinner
together this evening?"
She: "I'd love it."
He: "Well, tell your mother I'll
be over at seven o'clock."
* * * *
Then there's the one about the
thrifty Scotchman, Mac, who wanted to get married but couldn't decide between two girl friends. His
pal urged him to send a provisional
proposal to both and choose on the
basis of their replies. A telegram
of acceptance arrived immediately
from the first, but no response from
the second. Hours passed. That
night a telegram of acceptance
came from the second. Mac's pal
exclaimed, "Ye can have no doubt
about it now. Marry the first girl—
the other kept ye waiting a long
time." "Nae, nae, mon," replied
Mac, "The gal who waits for the
night rates, that's the gal for me."
* * * *
John: "What are those marks on
your nose?"
Bill: "Oh, they are made by
glasses."
John: "You should learn to tilt
your head back further, then it
would pour out easier."
* * * *
Carl: "Get your engagement
ring?"
Dan: "Yeah, in the economy
combination: Engagement, wedding and teething."
Page 28

C.E.: "I wish I could revise the
M.E.: "Do you know that girl
alphabet."
over there?"
Coed: "Why?"
E.E.: "Sure, she's Helen Carrs."
park
C.E.: "I'd put U and I closer toa
on
she
is
"How
M.E.:
. gether."
bench?"
* * * *
* * * *
Sober
bystander
(to weaving
Patient in hospital in response
to knock on door:"Who goes there, drunk): "My good man, why don't
you take the street car home?"
friend or enema?"
* * * *
Drunk:"Shno use, my wife won't
the house."
Woman—Person that can hurry let me keep *it in
* * *
through a store aisle 18 inches wide
Son: "What is puppy love?"
without breaking the delicate merFather:"Just a prelude to a dog's
chandise and then drive home and
knock the doors off a 15 foot life."
* * * *
garage.
*
*
* *
Math Prof.: "Give me an exProf.:"Who was the cleverest in- ample of an imaginary spheriod."
E.E.:"A rooster's egg."
ventor?"
* * * *
E.E.: "Edison, he invented the
the
first kiss that counts,
people
not
It's
so
phonograph
radio and the
would stay up nights burning his its the upkeep.
* * * *
electric light bulbs."
* * * *
The reason a lot of gals never get
It was homework time at the married is because they are too
Ruben home. "Benny," said Mama biased. Their boy friends get tired
Ruben, "How many is seven and of the "bias this and bias that"
stuff.
four?"
* * * *
"Twelve," replied Benny.
Lawyer: "When I was a boy my
"Not bad for a little shaver,"
volunteered Papa Ruben, "He only highest ambition was to be a
pirate."
missed it two."
* * * *
Client: "You're lucky. It isn't
Coed: "Do you think I'm con- every man who can realize the
dreams of his youth."
ceited?"
* * * *
M.E.: "No, why?"
Coed: "Girls as good looking as
Wolf: A male who devotes the
I am usually are."
best
leers of his life to women.
* * * *
* * * *
Newsboy: "Extra! Extra! Read
father always proEthel:
"My
all about it, two men swindled."
Passerby: "Give me one.—Say posed a toast before he disciplined
there isn't anything in here about me."
May: "That's funny. What was
two men being swindled."
Newsboy: "Extra! Extra! Three it?"
Ethel: "Bottoms up."
men swindled."
* *
*
* * * *
M.E.: "Give me a cigarette, Joe."
For Once He's Right
C.E.: "I thought you had quit
The weather man was haled into
smoking."
M.E.: "Well, I got to the first court on a speeding charge.
"I'll let you off with a fine this
stage. I've quit buying."
* * * *
time," said the judge, "but another
"What would you do if you had day I'll send you to jail."
"That's exactly what I expected."
five dates with a man and he didn't
"What do you mean?"
attempt to kiss you?"
"I'd lie about it."
"Fine today, cooler tomorrow."
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TAKING THE
"B" COURSE
Ralph Rhudy, ex-Navy, is in the middle
of G.E.'s three-year engineering program.

At General Electric, Ralph Rhudy will tell you, the
ABC's are not so simple.
They're the letters designating the intensive Advanced
Engineering Program courses by which the company provides young engineers with continuing instruction on a
graduate level.
Ralph, a graduate of the University of Tennessee and a
veteran with 332 years' service, has completed G.E.'s "A"
Course and has been selected for the electromechanical
"B" Course. As a "B" student he will study ever more
deeply the problems of such fields of interest as vector
analysis, thermodynamics, heat transfer, mechanics, and
fluid flow.
"My reaction to these courses right now," Ralph says,
"is that I just hope I'll be able to go on into the 'C' Course.
In effect we have the whole General Electric Company as
a workshop, and it's an invaluable experience."
While he studies, Ralph is concerned with another,
larger problem: to find the phase of engineering in which
he wants to specialize. He has been helped in making this
decision by his participation in the company's Rotating
Engineering Program—especially set up to enable the
veteran to "rotate" through a variety of engineering
assignments in search of the type of work he likes best.
By means of the program, Ralph has worked on circuit
designs for automatic throwover systems, has designed
an actuator for the 50 MEV Betatron, and has helped
solve problems in ventilation and heat transfer in turbine
generators. This practical work, combining with his
studies, is, Ralph feels sure, giving him the best possible
background for his engineering career.
For your copy of "Careers in the Electrical Industry," write to Dept. 237-6, General Electric Company,
Schenectady, N.Y.

GENERAL

As an electrical engineering student at the University of Tennessee,
Ralph specialized in power studies. He earned 80 per cent of his
college expenses.

In the Navy he was Engineer Officer on the U.S.S. Charles J.
Kimmel, saw action in the initial invasion of Luzon. He was on
/
2 years.
active duty for 31
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ALWAYS BUY CHESTERFIELDS-THEY SATISFY
CHESTERFIELD SUPPER CLUB
NBC MON. WED. & FRI. NIGHTS

‘SMART SMOKERS SMOKE'EM AND LIKE'EM
‘
CHESTERFIELD SUPPER CLUB
NBC TUES. & THURS. NIGHTS
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